patients with "latent pre-excitation".' During sinus rhythm there was no delta wave, whereas during atrial fibrillation there apparently was considerable pre-excitation. All three cases had a left lateral accessory pathway. It is therefore quite understandable for Robinson et al to seek to explain this interesting phenomenon in terms of the location of the accessory bundle.
Milstein et al2 have recently reported that patients with the Wolff-Parkinson-White syndrome and those with enhanced conduction in the atrioventricular node who were matched for anterograde refractory period showed similar ventricular rates during atrial fibrillation. They had expected a slower ventricular response when conduction through the atrioventricular node was enhanced because of a greater propensity for concealed conduction. We found3 4 that all anterograde conduction was blocked when patients with atrial fibrillation had right ventricular pacing at intervals that were twice as long as the shortest RR intervals without such pacing.
Comparative studies of the mammalian atrioventricular conduction system`7 show a mismatch between heart size and atrioventricular conduction time, with small mammals having relatively long PR intervals and large mammals relatively short atrioventricular transmission times. Both observations led us to question8 the traditional concepts of atrioventricular conductivity-that is that the atrial impulse is conducted slowly through the atrioventricular node and at high speed through the HisPurkinje system to the ventricles.
We cannot be certain who introduced the concept of atrioventricular conduction.9 Certainly, nobody has ever proved that the atrial impulse that leaves the atrioventricular node is the same one that enters it. We suggested that continuous overdrive suppression of the automaticity of the atrioventricular node may explain anterograde block during right ventricular pacing and atrial fibrillation.4 In other words, during atrial fibrillation (without right ventricular pacing) there may be no atrioventricular conduction, but rather automaticity of the atrioventricular node and random electrotonic modulation of phase 4 of the atrioventricular nodal pacemaker."' If automaticity of the atrioventricular node can undergo overdrive suppression by retrogradely conducted ventricular impulses, in principle impulses reaching the atrioventricular node from the atrial direction could have the same effect. Atrioventricular transmission during sinus rhythm would then not be caused by actual conduction of the atrial impulse through the atrioventricular node and the His-Purkinje system, but by a continuous resetting of the pacemaker of the atrioventricular node entrainment by the successive atrial excitation waves, followed by conduction through the His-Purkinje system." Concealed conduction of atrial extrasystoles can be explained on the basis of hyperpolarisation of the pacemaker cell during phase 4 of the monophasic action potential. Overdrive suppression and resetting of the pacemaker of the atrioventricular node does not need to take much more time in large atrioventricular nodes than in the smaller ones. This may explain the relatively short PR intervals in the larger mammals.'
The enhanced atrioventricular conduction described by Milstein et al2 could be caused by enhanced automaticity of the pacemaker of the atrioventricular node, for whatever reason; this would be hard to modulate by atrial fibrillation. The propensity for concealed conduction during atrial fibrillation, according to our theory, depends on the rate of rise of phase 4 depolarisation of this suggested atrioventricular pacemaker and the capacity of the atrial impulses that reach the atrioventricular node to modulate this depolarisation. So in patients with accessory pathways and atrial fibrillation transmission of the atrial impulses by the accessory pathway rather than by the normal atrioventricular transmission system would also depend on the rate of rise of diastolic depolarisation of the pacemaker of the atrioventricular node. From the moment impulse propagation occurs via the accessory pathways during atrial fibrillation, it is quite likely that concealed retrograde overdrive suppression of automaticity may take place, sealing off the atrioventricular node from atrial impulses. This explanation does not take into account the left sided location of the accessory bundle. The left sided site only explains the lack of pre-excitation during sinus rhythm, not the preference for the bypass tract during atrial fibrillation.
Thus latent pre-excitation could become apparent during atrial fibrillation ifthe atrioventricular node is an unprotected pacemaker that exhibits resetting during sinus rhythm and electrotonic modulation during atrial fibrillation. This letter was shown to one of the authors, who replies as follows:
Sir, We were aware of the interesting concepts developed by Meijler and his colleagues which have recently been published. Their attractive hypothesis can be tested and potentially falsified, and time will tell whether it will replace current views on atrioventricular conduction.
Meijler questions these classic concepts and wonders how they were developed. There was much debate on this question at the turn of the century'; and when Mackenzie formulated his ideas on the clinical aspects of conduction of the atrial impulse to the ventricles he based them substantially on the fundamental work of Gaskell, Keith, and Kent in England and on the observations of Engelmann of Utrecht and Wenckebach, then of Groningen.' The following year Tawara described the atrioventricular node,3 and in the first edition of Mackenzie's Diseases of the heart, figure 2 shows "the Knoten of Tawara"; the novel concept that conduction occurred through the atrioventricular node was considered at some length.4
Whether the physiological concept of atrioventricular node conduction is correct, or whether Meijler's attractive hypothesis achieves acceptasice, the factors that we described in our patients with latent pre-excitation presumably caused the latent accessory pathway to become activated during atrial fibrillation while the function of the atrioventricular node was depressed. What we saw in our patients is not incompatible with the new hypothesis. 
